Objective: To explore adults' experiences of lower limb amputation, focusing on the changes in self-identity related to the impairment. Design: A cross-sectional and qualitative study, using semi-structured interviews. Interviews were transcribed, coded and analysed by two independent researchers. Setting: A rehabilitation medicine service from a general public hospital. Participants: A convenience sample of 42 patients with lower limb amputation performed after the age of 18 and followed up in the physical medicine and rehabilitation department of a general hospital. Main outcome measures: A semi-structured interview, addressing three core areas: the emotional impact of amputation; the adjustment process; and the relation with the external resources. Results: Eight themes emerged from interviews: reactions and feelings about becoming amputee; changes in own life; problems in well-being; relation with the prosthesis; self-perceptions; aims related to the rehabilitation and future plans; relation with the rehabilitation; and perceived social support. These results supported a theoretical model for the self-identity changes related to limb loss. Conclusions: The self-identity changes after a lower limb amputation appear beyond the patient's body image and functioning, affecting the patient's awareness of the impairment, biographical self and any future projections.
Introduction
A lower limb amputation is a surgical procedure that results from a serious medical condition such as diabetes, trauma or neoplasms. 1 It has been described as an event usually associated with several changes in one's personal life, affecting the individual's well-being, quality of life, and autonomy. [2] [3] [4] [5] [6] Anxiety, depression, body-image anxiety and social discomfort have been pointed out as frequent consequences of a lower limb amputation. [7] [8] [9] [10] [11] Both these consequences and the adjustment process to limb loss will depend on how the individual experiences the amputation 3, 7, 12 and how his or her social support and rehabilitation are perceived. [13] [14] [15] Several studies have been carried out to better understand the experience of lower limb loss in adults. The main personal areas focused on by these studies included: body image, [16] [17] [18] relation with the artificial limb, 5, 7, 19 phantom limb sensations and pain, [20] [21] [22] coping strategies 12, 23, 24 and perceived well-being. 3 Regarding the qualitative studies developed in this field, several themes associated with this experience have been found: 5, 10, 12, [25] [26] [27] meanings of being an amputee; identity changes; meanings of using a prosthesis; coping with the loss; relation with own body; relations with the prosthesis and embodiment of an artificial limb; phantom and stump pain; feelings of vulnerability; resilience characteristics; social support changes; and need for emotional support.
In the majority of the studies on the adjustment to limb loss, two main changing processes of the patients' identity have been addressed: transformations in the individual's body image; and the embodiment process of the prosthesis. Although they are two important milestones of the adjustment process, the limb loss may also include other self-identity implications beyond the body image and the prosthesis embodiment. 28, 29 In 2004, a comprehensive literature review by Horgan and MacLachlan 29 stressed the implications of limb loss in self-identity as a practically non-explored subject. As far as we know, since this review until now, ten studies have been carried out on the experience of limb amputation. 3, 5, 12, 19, 23, 25, 26, [30] [31] [32] Only two of these 25, 31 addressed the self-identity changes related to limb loss. Saradjian and colleagues' study 25 stressed the importance of the individual's awareness of physical difference and the ability to integrate the prosthesis for the recovery process. Hamill and colleagues, 31 in a qualitative study with eight lower limb amputees, found an interesting theme associated with self-identity changes: the renegotiation process of the new identity. According to the study, this process represents the subjects' transition to a new identity that causes an initial resistance and which is mediated by decisional, informational and social factors.
In this sense, it is a fact that the self-identity changes are beyond the body image changes and embodiment of the prosthesis. It is, therefore, a complex phenomenon that needs more attention and further investigation.
The current research aims at filling in the knowledge gap regarding the self-identity changes related to the lower limb amputation. The main goal of our study is to explore how adults experience lower limb amputation, with a special focus on the individuals' self-identity changes caused by limb loss.
Method
To perform this research, an exploratory crosssectional design, using qualitative methods, was adopted.
A convenience sample composed of 42 adult patients, followed up at the rehabilitation medicine service of a general public hospital, was used in this study. The inclusion criteria for patients were: being at least 20 years old; lower limb amputation performed after the age of 18; and being followed up in the rehabilitation medicine unit. Patients who did not meet inclusion criteria and/or had neurological and cognitive impairment were excluded, as it could interfere with the outcome. Patients at two different stages of rehabilitation were selected: those who were currently going through rehabilitation and those who had already finished it but continued to be followed up by the service to monitor their health and evaluate functional progression. In this hospital's service, the rehabilitation programmes are focused on enhancing patients' functional skills and on restoring independence through physical and occupational therapy. In general, no psychological or psychotherapeutic treatment is adopted during the follow-up, because it is not part of the formal clinical protocol.
Ethical procedures were adopted following the institutional protocol, and using an informed consent form.
Data collection
Demographical and clinical data were collected using a general questionnaire with simple closed questions.
Two face-to-face interviews lasting between 45 and 60 minutes were performed with each patient. The final 10-15 minutes of each interview were used to apply the general questionnaire, to assess demographic and clinical data. This protocol was designed to provide the patients with a trust setting in order to facilitate their narratives about their subjective experiences of becoming an amputee. The process of selecting patients was performed in partnership with the physician who coordinates the medical follow-up for amputees. A total of 65 patients were invited and 42 accepted and fulfilled all inclusion criteria.
Semi-structured interviews were conducted using open-ended questions that were created in order to be bias free and to allow any kind of narrative about each theme, as well as to facilitate the fluency of the participants' narratives about their experiences (see Appendix 1). These questions were elaborated to address three core areas: the emotional impact of becoming an amputee; the adjustment to amputation; and relation with external resources -social support and rehabilitation. Nonetheless, the interview was conducted without any predetermined sequence and respecting the patient's generated themes and questions. All interviews were conducted and audio-recorded by the same researcher (HS) who had no previous relationship with the participants. Although this researcher is experienced in clinical interviews, he was supervised during the whole study by another researcher (RAO).
The interviews continued being conducted even after researchers felt saturation had been reached in order to get the maximum variation of sample's characteristics. A total of 85 interviews were conducted for all 42 participants (n ¼ 42). As can be seen in Table 1 , the mean age of participants was 61 (SD ¼ 13.5) and 35 were men. Most of them (61.9%) suffered a transtibial amputation performed after the age of 40 (59.5%). The main aetiology of the amputations was vascular disease (83%). In terms of the state of rehabilitation, the same portion of patients (50%) was in an ongoing rehabilitation process, and the remaining had already concluded it.
Data analysis
After the interviews were recorded, they were transcribed verbatim. Then, they were analysed using the Thematic and Categorical Analysis proposed by Bardin. 33 In this method we adopted an inductive analysis modality, using an open coding technique, 34 ,35 because we did not have any previous ideas or conceptualizations about the subjects. The content analysis was conducted and the following steps used: transcriptions were read at least twice, line by line to infer their global and specific meanings and structure; each narrative's specific meanings that generated open codes (semantic criteria) were identified and labelled; codes sharing common themes were gathered; themes were reanalysed and reviewed in order to be labelled and regrouped in thematic categories; thematic categories were validated by returning to the data through the patients' direct quotations. This procedure was performed by two researchers (HS, RAO), who had an exhaustive discussion and reflexion on each meaning, and defined criteria for each theme's categorization, during all the steps of the analysis. There was a high consensus between researchers, and disagreements were solved by returning to the transcripts. 
Results
Eight themes emerged from the three core categories of the interviews. The 'Emotional impact of amputation' category generated two themes: Reactions and feelings about becoming an amputee; and Changes in own life. The category 'Adjustment to amputation' generated the following four themes: Self-perceptions in terms of relation with the impairment; Relation with the prosthesis; Aims related to the rehabilitation and future plans; and Problems in well-being. The category 'Relation with the external resources' generated two themes: Perceived rehabilitation and Perceived social support.
Reactions and feelings about becoming an amputee
Patients' verbalizations about the diagnosis and becoming an amputee reported different kinds of meanings. Most (n ¼ 20) verbalized reactions and feelings such as sadness, shock, insurgence, surprise, non-acceptation of the situation, anger and suicidal thoughts.
At the beginning I was very revolted with the guy that caused the accident! I felt very angry . . . I stopped making love to my wife . . . I became more isolated from my colleagues and friends, and more dependent on my family . . . I was feeling very sad depressed . . . it was a shock to me! Until I started using the prosthesis, I was more dependent on others . . . However I still need a lot of help. (P39)
Some patients (n ¼ 5) also verbalized pain relief as a consequence of the amputation. In these cases the limb loss seems to have a less negative resonance and to be associated with pain cessation.
It was a relief, because the pain was very strong and unbearable!! I couldn't sleep! I couldn't live with that pain, and now I feel better! (P2) There were also patients who avoided the theme (n ¼ 3), or rationalized it (n ¼ 5) and did not verbalize any feelings related to the diagnosis or the amputation.
I always reacted well, and placed all my trust in doctors! It had to be done, because my leg was very ill and I could die!! I didn't feel traumatized nor had any complex with it! I faced it well and said 'let's go on with it'! (P10)
Changes in own life
Regarding this theme, most patients (n ¼ 38) reported feelings and ideas about a life before and after the limb loss. Patients reported changes caused by the amputation both in their inner and relational life, such as difficulties with basic skills and daily activities -loss of independence; inferiority feelings; problems regarding well-being; negative changes in their professional life and achievements; identity changes; changes in their affective or sexual life; and feeling abandoned by others.
After the amputation I stopped working and doing many things I love . . . I had to cope with this! I was a very dynamic person; I worked a lot and had a good income! Today I can't do many things, I became more dependent on others, with less autonomy and I changed myself! Today I'm a more nervous and explosive person . . . I liked reading and today I don't . . . many things changed for me. (P39)
Self-perceptions in terms of the relation with the amputation Fifteen (n ¼ 15) patients recognized and identified themselves as impaired. These patients accepted and used assistive devices, including prostheses; adapted their lives to the new condition; talked about themselves as amputees; and did not tend to be isolated from others.
Today I'm a new person! I returned to school and to work! I bodyboard! My life is not the same but it (amputation and prosthesis) is already a part of me! I adjusted my life to it, but I haven't stopped doing my favourite hobbies or meeting my friends.
It was worse at the beginning, when I became an amputee, but now it's different! (P24)
The majority of patients (n ¼ 27) continue to resist assistive devices and/or do not accept their new situation at all. They have already begun to cope with their loss and using some assistive devices, but the impairment is not a part of them, yet. These patients are in the transition from perceiving themselves as 'not amputee' to 'amputee'.
Rehabilitation has helped me, but it's very hard for me, and I don't know if I'll be able to walk alone! The prosthesis is painful . . . I can't accept this situation because it's revolting being like this . . . without driving, walking, working . . . it's very sad depending on others . . . I was a very dynamic man before this happened. (P9)
Relation with the prosthesis
Both for patients who were wearing the prosthesis and for those who were still learning how to use it, the prosthesis was a stressed theme. While some patients (n ¼ 14) expressed negative attributions, such as a source of pain, others (n ¼ 28) associated it with improvements in autonomy, in daily life activities, in basic skills, or as being a part of themselves (n ¼ 2).
It is precious to me! Without it I was another person. I couldn't walk alone, bath alone, drive, or meet my friends! It is a part of me. (P2)
Aims related to the rehabilitation and future plans Most of patients (n ¼ 38) verbalized personal aims related to the rehabilitation and general recovery, such as to improve basic skills and daily life activities; to be able to wear the prosthesis. The majority of patients just verbalize future plans for recovery in terms of becoming more independent and improving some daily living skills. Only two patients referred to returning to work, even another work and lifestyle, as a main future goal after the rehabilitation was finished.
Rehabilitation is important because it is helping me to return to do my daily life and most importantly to walk again! I have hope in the prosthesis! It will help me become a different person and leave the wheelchair. (P14)
Problems in well-being
The majority of patients (n ¼ 29) report physical or emotional complaints often associated with their medical condition: pain; sadness; depressive humour; sleep disorders; anxiety; and irritability. Regarding pain, most of them (n ¼ 28) did not report stump pain or phantom limb pain (n ¼ 29). Those who reported stump pain associated it with a decrease in their quality of life and with poor adjustment to the new situation. 
Perceived rehabilitation
Most patients (n ¼ 39) reported positive feelings and their satisfaction regarding the rehabilitation programme and staff. They stressed the new skills learned, the programme, the environment, and the possibility of using the prosthesis. The remaining three patients saw the rehabilitation as an inadequate or an insufficient resource. 
Rehabilitation and the experience of limb loss
The frequencies of each theme that emerged associated with the experience of limb loss, for patients going through rehabilitation and for those who have already completed it, are presented in Table 2 .
Discussion
The main purpose of the current study was to explore adults' experience of lower limb amputation and its implications for their self-identity. Because our patient interviews were not marked out by any structured questionnaire or quantitative instrument, the experience of amputation was explored in depth and through true life stories. The qualitative data showed several aspects of this experience, including different selfidentity changes arising from the situation of becoming an amputee.
Our qualitative data supports a dynamic model of the self-identity changes experienced by the patients, composed of three core phases (Figure 1 ): the individual's first contact with the amputation and his or her self-awareness of the impairment; change in the individual's selfidentity in several domains of the self; and the final embodiment of a new self-identity in consequence of becoming an amputee. Unlike previous studies, the identity changes were not only addressed in terms of body image 10, [16] [17] [18] and prosthesis embodiment, 7, 9, 26 but also in other dimensions of the self.
With regard to the first phase of the selfidentity changes, our study retrieved two major kinds of verbalizations that surround the emotional impact of amputation: patients who presented an emotional response to the situation of becoming amputee, addressing their feelings and reactions and who, therefore, appeared to be more aware of their impairment; and patients who did not exhibit any emotional resonance to amputation and its implications and who, therefore, appeared to be less aware of their situation. Thus, the self-awareness of the impairment arises as the first trigger to self-identity changes after the amputation. Without selfawareness, patients could not experience losses in several life domains and, consequently, feelings and reactions such as sadness, revolt, shock or catastrophizing. These feelings and reactions were also retrieved by other qualitative studies 3,5,10,25 but self-awareness was not a theme addressed by these studies, except in the Saradjian's qualitative study. 25 Nevertheless, there are two main differences between this study and ours: first, the self-awareness it addressed was more focused on changes in body image and its restoration after the donning of the prosthesis, while ours looked at the selfidentity changes beyond body image, including other dimensions of the individual's self; second, its sample was made up of upper limb amputees, while ours is lower limb amputees.
The second phase of the self-identity changes after the amputation concerns a set of domains of the self relating to personal and relational losses and transformations. In the present, the patient becomes aware of his or her new physical appearance, functional limitations and quality of well-being and social support. This is the domain which most of the previous studies have approached. 3, 13, 16 In agreement with these studies, our results also point to body image anxiety and the patient looking for the prosthesis as two common reactions at the start of the adjustment process.
Beyond body image, patients also addressed other important areas of the individual's self. The results showed that, in terms of selfbiography, most patients addressed their amputation as a potential break with the past and with what they were waiting for in the future. This break was not only with regard to body image, but also in patients' very identity, personality, functioning, sex life and relationships.
In terms of future projection of the self, most patients only referred to their desire to return to the same skills and activities as previously (to walk alone or to drive). This fact appears to be explained by two main reasons: most patients are able to return to the same activities without great alterations; most of them are elderly of non-working age and, therefore, they do not need to ponder a work change, with its inherent adaptations and restrictions.
Concerning self-identification with the impairment, this has to do with two embodiment processes: the prosthesis and the new condition of being amputated. These embodiment processes are inwardly dependent on the changes in the patient's self (biography; present; and future projections), and the internal and external resources he or she has to deal with the impairment. In the same way, several studies 9, 25, 30, 36 have stressed the prosthesis wearing as an important milestone for the patients' self-worth and body image restoration, autonomy recovery and well-being improvement.
In terms of embodiment of a new selfidentity, our results showed that most patients are in transition between being identified with the impairment and, therefore, renegotiating their new identity. This is a well-supported finding by Hamil's study, 31 where the process of transition to a new identity was also found in a group of amputees. The final phase of this process, to reach a new self-identity, is completely dependent on how the patient performed his or her self-identity changes in the other domains. Therefore, there is no specific sequence or predetermined course for the self-identity changes. They are interrelated and dynamic, because they operated in several parts of the same self.
Despite the fact that our model has a high correspondence with our patients' narratives of limb loss, we also found other patients who reported a different experience. These patients appraised the amputation positively, and reported fewer losses and changes in their selfidentity domains. Even though they did not represent the larger portion of patients who had an amputation, they arise as a different group of patients who tend to report less pain, more social functioning and fewer health concerns, as the literature has stressed. 32 Our results suggested that rehabilitation may have a positive effect on a patient's relation with their prosthesis and therefore may increase their well-being, satisfaction and functioning. Nonetheless, a number of patients continue to report problems in well-being, even after rehabilitation has finished. This finding appears to be explained by the absence of systematized psychological or psychotherapeutic work provided to our patients during the rehabilitation period. This psychotherapeutic work has been proven to be an indispensable support throughout the adjustment process to limb loss. 37, 38 Some limitations of this study need to be acknowledged. First, even though our sample's size is large enough for a qualitative study, it is a relatively selected sample mainly composed of subjects who were amputated as a consequence of vascular disease. Therefore further research including more patients with other types of aetiology, such as trauma or cancer, is needed.
Second, the interviews were only semistructured. Even though the interviews were conducted with the concern of being bias free, three core areas were predefined to be addressed. Interviews tended to be steered towards these areas and, therefore, they could have biased the results.
Third, because our study is a cross-sectional study, rather than a longitudinal study, the evolution of the patients' adjustment to limb loss overtime was not assessed. It would be interesting to perform this assessment in future studies.
Finally, although our findings bring into light a new model for the changes in patient identity related to becoming an amputee, it cannot be generalized to other samples, and only reveals the experiences of our patients. Thus, it only provides relevant clues to be taken into account in clinical practice and future research.
Our study raises some important new findings on an understudied aspect of the experience of limb loss: the self-identity changes. Even though some of the referred patients' themes have been addressed by previous studies, they have never been explored and approached as being integrated, and as being part of the whole self. The resulting theoretical model offers a great picture of these self-identity changes, points to some clues concerning the adjustment process and identifies which areas of the patients' functioning might be more affected by the impairment. These findings are particularly important for understanding a patient's course of adjustment and planning some psychotherapeutic targets during clinical follow-up.
Clinical messages
. The self-identity changes were reported beyond the body image, affecting the patients' awareness of the impairment, biographical self and its future projections. . An assessment and intervention work directed to these dimensions of the patient's self might be a good practice, especially for psychologists, during the rehabilitation and follow-up periods. 
